Reconstitution and characterization of the adenine nucleotide transporter derived from bovine heart mitochondria.
1. Adenine nucleotide exchange-transport was reconstituted in vesicles prepared from phospholipids and protein fractions derived from bovine heart submitochondrial particles. The transport, which was specific for ATP and ADP was measured either as ADP/ADP, ATP/ATP, or ADP/ATP exchange. The highest specific activity (370 nanomoles of ADP/ADP exchange/min/mg of protein at room temperature) was obtained with a protein fraction prepared by cholate extraction of partly resolved submitochondrial particles followed by ammonium sulfate fractionation. 2. At 200 muM external nucleotide, the exchange reactions were inhibited by low concentrations of bongkrekate, atractyloside, and palmitoyl-CoA, with Ki values of 1.8, 3.0, and 7.5 muM, respectively. The ADP/ADP nucleotide exchange was stimulated about 5-fold by 500 muM MgCl2 or MnCl2(km of 40 muM) and about 3-fold by 500 muM CaCl2(Km of 90 muM). It was optimal between pH 6.0 and 7.0 and decreased rapidly above pH 7.5. Arrhenius plots between 0 degrees and 40 degrees showed a break point at 15 degrees with soybean phospholipids and an activation energy of 29.5 kcal/mole from 0 degrees-15 degrees and 9.0 kcal/mole from 15 degrees-40 degrees. With mitochondrial phospholipids the break point was at 9 degrees and activation energies were 42.4 kcal/mole from 0 degrees-9 degrees and 7.6 kcal/mole from 9 degrees-40 degrees. 3. The phospholipid requirements for adenine nucleotide exchange were similar to those of oxidative phosphorylation. Optimal rates were observed with a phosphatidylethanolamine to phosphatidylcholine ratio of 4:1. Cardiolipin had a slight stimulatory effect. 4. The uptake of ADP into vesicles containing ATP was stimulated by KCl or by KPi as well as by hexafluoracetonylacetone, and uncoupler of oxidative phosphorylation. The uptake of ATP into vesicles containing ADP was inhibited by KCl or by KPi, but was also stimulated by hexafluoracetonylacetone. In both cases valinomycin reversed the effects of KCl, while mersalyl or N-ethylmaleimide prevented the effects of KPi. In contrast, none of these salts nor hexafluoracetonylactone affected the ADP/ADP or ATP/ATP exchange. These findings suggest that in the reconstituted system the ADP/ATP exchange is electrogenic.